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Appendix I – Launch Channel Dredging Cut Volumes and Disposal Locations 
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HydroGraphix LLC.     10516 NE 135th LN Kirkland WA, 98034    206.601.0187     hydrographix@earthlink.net 

Date: May 19, 2013 
To:  Bradley Morlock, Drew Carter, Kiewit General  
From: David Hericks, HydroGraphix LLC 
Subject: SR520 Pontoon Construction, Launch Channel 16 May 2013 Post‐dredge survey volumes.  

 
 
The computed volume of material removed between the 25 March pre‐dredge survey and the 16 May 
post‐dredge survey has been determined using surface subtraction methods in AutoCAD Civil 3D 2012 
and in Golden Software “Surfer” surface and volume analysis software.    
 
The total volumes for “cut” material between the 25 March pre‐dredge and the 16 May Post‐Dredge 
survey were 19,561 cu yds (AutoCAD Civil3D) and 19,629 cu yds  (Surfer) .   
 
This actual dredged volume compares well with previously computed “design” volume of 19281 cu yds.  to 
achieve a design depth of ‐13 MLLW and 5:1 side slope> 
 
If you have any further questions please feel free to contact me. 
 
David B Hericks 
Oceanographer/Hydrographer 
HydroGraphix LLC 
10516 NE 135th Lane 
Kirkland, WA 98034 
206.601.0187 
hydrographix@earthlink.net 
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MEMO 

To: Michael Schmidt, Kiewit General 

Cc:  

From: David Hericks, Tetra Tech, Inc 

Date: 31 March, 2014 

Subject: SR520 Pontoon Construction, Launch Channel 22 March 2014 Post-dredge Survey Volumes 

 

Tetra Tech conducted a pre-dredge survey on 13 March, 2014 and a post-dredge survey on 22 March, 
2014. Table 1 contains the computed volumes between the 13 March, 2014 pre-dredge survey for both 
the design channel and the 22 March, 2013 Post-dredge survey.  The surveys were conducted with a 
dual-head Reson 7125 multibeam echosounder system with real-time kinematic (RTK) GPS positioning 
(+/-<0.1m accuracy).     

Volumes were determined using surface volume methods in AutoCAD Civil 3D.  The design channel 
surface is one derived by HydroGraphix, based on the 2D AutoCAD file “Dredge Area 1.DWG”  
provided by Kiewit in WA State Plane South Zone horizontal coordinates.   The State Plane coordinates 
of the dredge footprint in the drawing were checked against the published project coordinates in the 
“SR520 Pontoon Construction Project HCS and Launch Channel Drawings BH15A March4, 2011”.  
Coordinate conversion was performed using the WSDOT Worksheet for converting State Plane 
coordinates to Project Datum “ALY Combined Factor Calculations.pdf”.  Corrections to MLLW project 
vertical datum were derived from on-site measured water surface elevations referenced to casting 
basin control point “30002” and RTK elevations in project datum at US Army Corps monument “Trust”. 

TABLE 1. 
 
13 March 2014 Pre-Dredge Survey 
22 March 2014 Post-Dredge Survey 

Pre-Dredge 
Survey to 
Design Channel 
Volume 

Pre-Dredge 
Survey to Post 
Dredge Survey 
Volume 

Launch Channel Volume Design Volume Dredged Volume 
Channel Footprint to -13 MLLW 11276 10245 
West Slope above  5:1 Design Slope  2800 -88 
East Slope above  5:1 Design Slope  2068 325 
Total Dredged Volume to -13 MLLW Channel Design  16145 10482 
    
Over Dredge Volume   
Channel Footprint Over Dredge  -13 to -15 MLLW 7910 5645 
Side Slope Over Dredge (below 5:1 Design Slope) 0 362 
Channel Footprint Super Grade (below -15 MLLW) 0 1002 
Total Over Dredge Volume 7910 7008 
    
Total Volume Change  
Pre-Dredge vs.  Design / Pre-Dredge vs. Post Dredge 

24055 17490 

Tetra Tech Marine Mapping Group 

19803 North Creek Parkway, Bothell, WA 98011 
Tel 425.482.7600   Fax 425.482.7652   www.tetratech.com 



 

Figure 1.  Design Channel Surface 

 

 

 

Figure 2  Design Channel Surface (Grey -13MLLW) with 13 Mar Pre-Dredge Survey Surface (Blue) 
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Figure 3  Design Channel Surface (Grey Bottom -13MLLW) with Post-Dredge Survey Surface (Blue) 

 

Figure 4  Design Over-dredge Surface (Grey Bottom -15MLLW) with Post-Dredge Survey Surface (Blue) 
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Two final drawing “C- size” plots of post-dredge elevations and spot elevations are included with this submittal.  
Additionally there is an “XYZ” file of the 2 x 2 foot grided survey surface.  Survey coordinate system for XYZ file is 
Washington State Plane South Zone, NAD83/91, feet.  Vertical datum is SR520 Pontoon construction MLLW 
“Project  datum” , which is equivalent to NAVD88 +1.506 feet and City of Aberdeen vertical datum: NGVD29+4.78 
feet. 

 

If you have any questions please feel free to call me. 

David B Hericks | Senior Oceanographer / Hydrographer  
Tetra Tech Inc. | Marine Mapping Group  
19803 North Creek Parkway, Bothell, WA 98011 
Direct: 425.482.7625 | Fax: 425.482.7652 | Cell: 206.601.0187  
David.Hericks@tetratech.com 
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MEMO 

Tetra Tech Marine Mapping Group 

19803 North Creek Parkway, Bothell, WA 98011 
Tel 425.482.7600   Fax 425.482.7652   www.tetratech.com 

To: Matthew DiCrescentis,  Kiewit-General a Joint Venture 

Cc:  

From: David Hericks / Kyle Enright, Tetra Tech, Inc 

Date: 4 March 2015 

Subject: SR520 Pontoon Construction, Launch Channel 25 February 2015  Post-dredge Survey Volumes 

 

Tetra Tech conducted a pre-dredge hydrographic survey of the SR520 pontoon project launch channel 
on 18 February, 2015 and a post-dredge survey on 25 February 2015.  The survey provided 100% 
multibeam coverage of the launch channel and was conducted with RESON SeaBat 7125 SV1 
multibeam echosounder system, POS-MV inertial-aided motion reference system and real-time 
kinematic (RTK) GPS positioning (+/-<0.05m 3D accuracy). 

Survey data were processed and output as a 2-foot by 2-foot gridded XYZ data file. Volumes were 
determined using two separate surface volume methods in AutoCAD Civil 3D.  The primary method 
compares the pre and post-dredge surveys independently with the design channel surface, allowing the 
determination of volume from different vertical and horizontal positions of the dredge prism. The 
second method uses a direct comparison of pre-and post-dredge survey surfaces to determine the net 
volume change of the desired survey area within discrete horizontal boundaries.  

Survey control are Washington State Plane, South zone horizontal coordinates referenced to the 2D 
launch channel base map provided by Kiewit in an AutoCAD file “Dredge Area 1.dwg”.  For quality 
control, the state plane coordinates of the dredge footprint outline in the attached drawings were 
converted from WSDOT project horizontal datum and checked against the published project coordinates 
in the Kiewit document “SR520 Pontoon Construction Project HCS and Launch Channel Drawings 
BH15A March4, 2011”.  Coordinate conversion was performed using the WSDOT worksheet for 
converting State Plane coordinates to Project Datum “ALY Combined Factor Calculations.pdf”.  
Corrections to mean-lower-low-water (MLLW) project vertical datum were derived from on-site 
measured water surface elevations referenced to casting basin control point “30002” and RTK elevations 
in WSDOT MLLW project datum for the US Army Corps monument “Trust”. 
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Figure 1.  Design Channel Surface 

 

Figure 2  Design Channel Surface (gray) with bottom at -15 MLLW and 8 Feb Pre-Dredge Survey Surface (Blue) 

Figure 2 shows the channel surface condition at the time of the survey on 18 February.  The shoalest 
sediment in the channel were found in two “high-spots” rising above -9 feet MLLW (gray) and a large 
piece of submerged debris, with a top elevation of approximately -6 feet MLLW as depicted in Figure 3.  



 TETRA TECH 

 3 Marine Mapping Group 
 

 

Figure 3.Overview of launch channel pre-dredge surface with elevations above -9 MLLW shown in gray. 

 

Figure 4. Overview of launch channel post-dredge surface with elevations above -11 MLLW shown in gray. 

Submerged Debris 
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Figure 4 shows the channel surface condition at the time of the post-dredge survey on 25 February.  The 
shoalest sediment after dredging in the channel were found in five “high-spots” rising above -11 feet 
MLLW as shown in gray in Figure 4.  The post-dredge surface with a green bottom design depth of -14 
MLLW is shown in Figure 5 and with post-dredge surface with a bottom design depth of -15 feet is 
shown in red in Figure 6.   In one area at the southern entrance to the channel, some of the dredge cut 
exceeded the -15 feet MLLW over-dredge limit. Approximately 52 cubic yards (cu. yd.) of material 
were removed from below the -15 MLLW contour.    
 

 

Figure 5. Post-Dredge Survey Surface with a -14 MLLW design footprint in green.  

 

Figure 6.  Post-Dredge Survey Surface with a -15 MLLW design footprint in red. 
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Figure 7. Pre-dredge (blue) and post-dredge (tan) surface overlay with clipped boundary used for volume 
computations. 

An overlay of pre and post-dredge surfaces with the common boundary used for volume computations is 
shown in Figure 7.  The tan-colored areas on the side slopes in the figure were found to be higher during 
the post-dredge survey as has been observed in all previous post-dredge surveys to some degree. 
Approximately 10,000-11,000 cu.yds. of sediment have accumulated each year during this project, 
which averages to approximately 30 cu. yd. per day.  Between the pre and post dredge surveys 
approximately 37 cu. yds. of material accumulated on the western side-slope, which is likely to be 
attributable to natural deposition.  
 
Table 1 presents the results of the dredge volume computations broken down into discrete portions of 
the launch channel as requested by Kiewit-General.   The agreement between the 2 volume computation 
methods was very good.  This is largely a result of trimming both survey surfaces to identical boundaries 
outside of, but close to the actual dredge work area.  The exclusion of the side-slope areas higher than 
approximately -5 MLLW decreased the uncertainty resulting from the accumulation of loose sediment 
on the side slopes during dredging and the decreased accuracy of the “side-shot” multibeam survey 
soundings in those areas. 

It should be noted that there was no effort to quantify over-dredge volumes on the side-slopes below the 
design slopes. Per instruction from Kiewit-General in 2013 during preparation of the channel template, 
there was to be no dredging of the side slopes.  Tetra Tech has no role in determining what volumes or 
portions of volumes are payable or not.  If there are questions by the dredger or Kiewit-General on 
clarification of the survey effort or volume computations we will be happy to assist within the scope of 
our contract.       
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Table 1. Launch Channel Volumes from 18 & 25 February 2015 pre- and post-dredge surveys. 

  

Bounded Volume 
Surface  Method 
0 to -17 MLLW 

(Cu. Yds.) 

Pre-dredge and  
Post-dredge vs. 
Design Channel 
Volume Method 

(Cu. Yds.) 
Launch Channel Footprint Volume  (Cross check) Values to Use 
Net Volume Change in Channel Footprint Pre to Post dredge -14 MLLW limit -10652 -10656 
  

  Over-dredge and Total Footprint Volume  
  Net Volume Change  -14 to -15 MLLW Channel Footprint (Over-dredge) N/A -248 

Net Volume Change  -15 to -17 MLLW Channel Footprint (Super-dredge) N/A -52 
Net Volume Change Pre-dredge to Post-dredge in footprint (0 to -17 MLLW) -10952 -10956 
  

  Side-Slope Volume 
  Net Volume Change on West Slope above  5:1 Design Slope  (+ accumulation) +37 +37 

Net Volume Change on East Slope above  5:1 Design Slope  (- dredged/cut) -41 -41 
  

  Total Volume Change – Pre-dredge vs.  Post-dredge Surveys -10956 -10960 
* These are volume computation based on the conditions at the time of the surveys only. Payment or non-payment for 
dredged or accumulated sediment volumes in different areas are contractual matter between Kiewit-General and the 
dredger. 

 

Attached data deliverables:  

Two final drawing “C- size” plots of elevation contours and spot elevations are included with this submittal.  
Additionally there is an Easting-Northing Elevation “ENZ” text file containing data points of a 2 x 2 foot gridded 
survey surface.  Survey coordinate system for ENZ file is Washington State Plane South Zone, NAD83/91, US 
Survey feet.  Vertical datum is SR520 Pontoon construction MLLW “Project datum” in US survey feet, which is 
equivalent to NAVD88 +1.506 feet and City of Aberdeen vertical datum: NGVD29+4.78 feet. 

If you have any questions please feel free to call me. 
 
 
 
 
 
 
David B Hericks | Senior Oceanographer / Hydrographer  
Tetra Tech Inc. | Marine Mapping Group  
19803 North Creek Parkway, Bothell, WA 98011 
Direct: 425.482.7625 | Fax: 425.482.7652 | Cell: 206.601.0187  
David.Hericks@tetratech.com 
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